Objectives. Arterial baroreflex plays a key role in short-term blood pressure balancing. It can also be quantified noninvasively with baroreceptor sensitivity during Valsalva manoeuver. The aim of the study was to evaluate the role of Valsalva manoeuver as a potential marker of possible autonomic dysfunction in patients after carotid artery angioplasty and stenting.
Therefore, our aim was to evaluate autonomic function in patients with high grade internal carotid artery stenosis before and after CAS and in a control group. A simple and safe autonomic function test -Valsalva manoeuvre (VM) -was used for this purpose. Medical Centre Ljubljana, Slovenia. A total of 22 patients (11 men, 11 women) and 22 age and sex matched healthy volunteers were included in the study after signed informed consent was obtained. All patients had unilateral symptomatic internal carotid artery (ICA) stenosis (70 -99%) according to Doppler sonography criteria, confirmed with either digital subtraction angiography or computer tomography angiography, using criteria proposed in the literature. (10) According to the protocol, they were taking clopidogrel 75 mg and acetylsalicylic acid 100 mg 5 days before the CAS and 3 months after the procedure.
Materials and methods
All recordings were made in the morning before the CAS procedure and the following morning. Results were compared to the single recordings obtained from the control group. Intra-procedural charts were evaluated for any intervention that could interfere with the reliability of the test, namely, the need for prolonged, high dose vasoactive drugs, sedatives or strong analgesics. In addition, a detailed neurological examination was performed after the procedure. (15) Data were analysed using the Wilcoxon signed-rank test -a paired difference non-parametric test -to compare repeated measurements as well as matched control group measurements. Significance was set for a p value < 0.05. IBM SPSS Statistics, ver. 22 was used for statistical analysis. Table 1 .
Results
All patients were treated with CAS according to the hospital standard protocol and were admitted on the day of the procedure. The patients' data are summarized in table 1. Most patients (95.5 %) had high grade carotid artery stenosis (≥ 80 %). In almost 32 % of patients (either complaining of tinnitus or dizziness or both), stenosis was found accidentally during routine carotid artery auscultation, others suffered from minor stroke or transient ischemic attack (TIA). The patient was discharged from hospital two days later without any symptoms.
To illustrate the CHS after CAS, we present a 65-year old patient who was not included in this study since he refused the testing ( figure 1B) . No complaints were demonstrated one month after the procedure when both patients had a routine carotid Doppler sonography. Adrenergic function, measured as BRS_a, did not reveal any differences before and after the procedure in our cohort of CAS patients as well as when the results were compared with the control group. Some reasons might be: older age of our patients, history of hypertension in the majority, and treatment with one or more antihypertensive drugs.
The limitations of our study are: low number of the study population, as well as the lack of comparison of the VM test to other autonomic test, such as deep breathing or tilt table test. In the future we have to implement our testing with some other mathematical models, e.g. respiratory BRS, which could be more sensitive for revealing subclinical dysautonomias.
Conclusion
In our cohort of patients, we demonstrated a statistically significant change in cardiovagal function (tested with VR) between baseline and post-procedural day.
This transient post-operative parasympathetic hyperactivity explains the lower SBP, which has been frequently observed in most patients after CAS.
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We were not able to reliably identify patients who are at risk for post procedural CHS. It seems that most of the cardiovascular compensatory mechanisms, occurring after CAS, remain largely unclarified. 
